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(54) ELECTROMAGNETIC WAVE SHIELD SHEET AND ELECTROMAGNETIC WAVE SHIELD 
PRODUCT USING THE SHEET, AND METHOD FOR MANUFACTURING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an 
electromagnetic wave shield sheet having superior light 
transparency and electromagnetic wave shielding 
performance, capable of precisely controlling the 
arrangement of a metal foil mesh, and developing 
superior durability, even when this electronic wave shield 
sheet is worked into a product 

SOLUTION: A function applying layer 12 is formed on a 
substrate 11, and a protective film 13 is laminated on 
the function-applying layer 12, and a metal foil 15 is 
laminated via an adhesive layer 14 on the other face of 
the substrate, and the metal foil 15 is worked into a 
mesh pattern, in a geometrical design constituted of 
holes and line parts being the surrounding metal foil 
parts of the holes by carrying out etching or the like, so 
that an electromagnetic wave shield sheet 10 can be 
manufactured. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The electromagnetic wave shield sheet which is equipped with a functional grant layer on 
a base, carries out the laminating of the protection film on this functional grant layer, and is 
characterized by preparing a metallic foil mesh in the field of another side of a base through an 
adhesives layer. 

[Claim 2] Said metallic foil mesh is an electromagnetic wave shield sheet according to claim 1 
characterized by being processed into the mesh pattern of a geometrical pattern which consists a 
metallic foil of a hole and the Rhine section which is a metallic foil part around a hole behind a 
laminating. 

[Claim 3] The electromagnetic wave shield sheet according to claim 2 characterized by for the width 
of face of the Rhine section in said mesh pattern being 10-50 micrometers, and a numerical aperture 
being 80% or more. 

[Claim 4] Said functional grant layer is an electromagnetic wave shield sheet according to claim 1 to 
3 characterized by being at least one of an acid-resisting layer, an anti-glare layer, a near infrared ray 
filter layer, an antistatic layer, a rebound ace court layer, a coloring light amendment layer, and stain- 
proofing barriers. 

[Claim 5] The electromagnetic wave shielding product with which the metallic foil mesh of an 
electromagnetic wave shield sheet according to claim 1 to 4 is characterized by being stuck on an 
object through hot melt resin. 

[Claim 6] The manufacture approach of the electromagnetic wave shield sheet characterized by 
providing the process which forms a functional grant layer on a base, the process which carries out 
the laminating of the metallic foil to the field of another side of a base through an adhesives layer, 
and the process which etches a mesh pattern into said metallic foil using the photoresist method. 
[Claim 7] The manufacture approach of the electromagnetic wave shield sheet according to claim 6 
characterized by providing the process which carries out the laminating of the protection film on said 
functional grant layer before said etching process. 

[Claim 8] The manufacture approach of the electromagnetic wave shielding product characterized by 
providing the process which carries out the laminating of the metallic foil mesh of the 
electromagnetic wave shield sheet manufactured by the manufacture approach according to claim 6 
or 7 to an object through hot melt resin, the process which presses the obtained layered product from 
a field, and the process which heats said layered product under a reduced pressure environment. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the electromagnetic wave shield sheet which gives 
electromagnetic wave electric shielding nature in windowpanes of PDP etc., such as a display, a 
windowpane of a building, a train, and a passenger car, etc., electromagnetic wave shielding 
products, and those manufacture approaches. 
[0002] 

[Description of the Prior Art] In recent years, the failure to the body by the electromagnetic wave 
emitted from these electronic equipment is regarded as questionable with rapid development of 
various electronic equipment, and various kinds of electromagnetic wave shield sheets are developed 
and offered as a preventive measure to it. It is means, such as coating-izing and carrying out coating, 
and there are some which carried out the laminating of the metal mesh which comes to coat [ metals, 
such as copper and nickel, ] vacuum deposition, sputtering or the thing that carried out thin film 
formation at the predetermined mesh pattern, and the fiber made of resin, such as polyester, by 
electroless deposition for a conductive metal on a resin plate on the resin plate as a conventional 
electromagnetic wave shield sheet, for example. Moreover, a metallic foil is manufactured to a 
predetermined mesh pattern by etching which used the photoresist method, and the metallic foil 
mesh which reconciled light transmission nature and electromagnetic wave shielding with sufficient 
balance is indicated by JP,1 1-350 168, A. 

[0003] However, since this metallic foil mesh was very thin, in case it used for an electromagnetic 
wave shield sheet, a high precision was required of positioning of the metallic foil mesh at the time 
of a laminating, and the workability of manufacture was not good [ it was impossible to have 
removed without once damaging, if the laminating of a binder or the binder is carried out to a 
metallic foil mesh, and ]. 

[0004] Therefore, in ordinary temperature, by sticking a metallic foil mesh, using as adhesives the 
hot melt resin which does not almost have adhesiveness, this invention person enabled fine tuning 
after a laminating on the occasion of positioning of a metallic foil mesh, and attained the extensive 
improvement of workability (Japanese Patent Application No. No. 357558 [ 2000 to ]). 
[0005] 

[Problem(s) to be Solved by the Invention] However, when the electromagnetic wave shield sheet of 
the above-mentioned configuration was used for a product, as shown in drawing 2 , the laminating of 
the metallic foil mesh 24 was carried out through the hot melt resin film 23 between the base 21 and 
the glass plate 25, subsequently to drawing 3 , the laminating of this layered product 31 was carried 
out through about 10 sets and a stainless plate 32, the pressure was put from the field with the press 
machine, and the electromagnetic wave shielding product was manufactured by heating under a 
reduced pressure environment further so that it might be shown. Therefore, in the conventional 
electromagnetic wave shield sheet, it had the following problems. 

** In case hot melt resin is dissolved and it is made to enter in the hole of a metallic foil mesh, the 
metallic foil mesh between hot melt resin layers becomes slanting, it becomes a wave, or an opening 
deforms. 

** The edge of a metallic foil mesh is torn with the pressure at the time of a press. 

** The outermost surface of a layered product is damaged with the stainless plate used between 
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layered products at the time of a press. 

** For the above-mentioned reason, variation and the yield have the bad quality of a product and the 
cost of a product becomes high. 

[0006] Therefore, as well as having the outstanding light transmission nature and electromagnetic 
wave electric shielding nature, arrangement of a metallic foil mesh is controlled by the precision and 
this invention aims at offering the electromagnetic wave shield sheet which has the endurance which 
was excellent at the time of processing to a product, electromagnetic wave shielding products, and 
those manufacture approaches further. 
[0007] 

[Means for Solving the Problem] Therefore, the electromagnetic wave shield sheet of this invention 
is equipped with a functional grant layer on a base, carries out the laminating of the protection film 
on this functional grant layer, and is characterized by preparing a metallic foil mesh in the field of 
another side of abase through an adhesives layer. That is, the electromagnetic wave shield sheet of 
this invention is characterized by preparing a protection film in the front face of a functional grant 
layer. As for this protection film, it is desirable to be prepared before the etching process of a 
metallic foil of having used the photoresist method, and, thereby, the chemical injury to a functional 
grant layer with resist removal liquid or etching processing liquid can be prevented. Furthermore, in 
case this protection film makes a glass plate etc. stick this electromagnetic wave shield sheet and 
manufactures an electromagnetic wave shielding product, it can also prevent the physical damage 
which makes press of a press machine etc. a factor. 

[0008] Moreover, the manufacture approach of the electromagnetic wave shield sheet of this 
invention is characterized by providing the process which forms a functional grant layer on a base, 
the process which carries out the laminating of the metallic foil to the field of another side of a base 
through an adhesives layer, and the process which etches a mesh pattern into a metallic foil using the 
photoresist method. The greatest description in the manufacture approach of this electromagnetic 
wave shield sheet is by carrying out the laminating of the metallic foil to the layered product 
equipped with various functions not using the metallic foil mesh manufactured independently, and 
etching this layered product in one to manufacture a metallic foil mesh. According to the 
manufacture approach of this invention, arrangement of the metallic foil mesh in a layered product 
can be controlled to a precision, and a manufacturing cost can also be further reduced by 
simplification of a production process. 
[0009] 

[Embodiment of the Invention] Hereafter, the member and the manufacture approach of constituting 
the electromagnetic wave shield sheet of this invention are explained to a detail. 
1 . As a base used for the electromagnetic wave shield sheet of configuration member A. base this 
invention, as long as light is penetrated, the thing of a non-transparence-like object may be used, but 
when using for a liquid crystal display, a windowpane, etc., the transparence base which has a 
refractive index (JIS K-7142) in the range of 1.45-1.55 is desirable. In an example, polyethylene 
terephthalate (PET), triacetyl cellulose (TAC), Polyarylate, a polyether, a polycarbonate (PC), 
polysulfone, Polyether sulphone, cellophane, aromatic polyamide, polyvinyl alcohol, Polyethylene 
(PE), polypropylene (PP), polyvinyl chloride (PVC), Polystyrene (PS), acrylonitrile-butadiene- 
styrene copolymer (ABS), Polymethylmethacrylate (PMMA), a polyamide, polyacetal (POM), 
Polyphenylene terephthalate (PPE), polybutylene terephthalate (PBT), Polyphenylene sulfide (PPS), 
polyamidoimide (PAJ), Glass bases, such as various resin films, such as a polyether amide (PEI), a 
polyether ether ketone (PEEK), polyimide (PI), and polytetrafluoroethylene, quartz glass, and soda 
glass, etc. can be used suitably. Also in these, especially when using this electromagnetic wave 
shield sheet for PDP or LCD, PET, PC, and TAC are desirable. Moreover, as a base used for this 
invention, you may be frosted glass, **** glass, etc. 

[0010] Although the higher thing of the transparency of these bases is better, as light transmission 
(JIS C-6714), it is more preferably [ 90% or more of] good 80% or more. Moreover, since scattering 
of glass can be prevented when the surface glass of PDP is protected when the base is used for PDP, 
and shocked by the PDP front face, as for a base, it is desirable that it is a film. Although the thinner 
one is desirable from a viewpoint of lightweight-izing, if the productivity is taken into consideration, 
it is suitable for the thickness of a base the thing of the range of 1-700 micrometers and to use the 
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thing of the range of 10-200 micrometers preferably. 

[001 1] Moreover, the adhesion of a functional grant layer and a base can be raised by performing 
surface treatment processing of spreading of surface treatment, such as alkali treatment, corona 
treatment, plasma treatment, fluoridization, and spatter processing, a surfactant, a silane coupling 
agent, etc., etc., or Si vacuum evaporationo to a base. 

[0012] B. Although which thing may be used as long as the functional grant layer in functional grant 
layer this invention is a layer for giving a specific function to a base, the following layers are 
specifically mentioned. 

(1) It is related with an acid-resisting layer, an anti-glare layer acid-resisting layer, and an anti-glare 
layer, and like **** glass, light is scattered about or diffused and the BOKASU technique can be 
adopted for an image, namely, in order to scatter about or diffuse light It has been a base to carry out 
surface roughening of the plane of incidence of light. For this surface roughening process How to 
carry out direct surface roughening of the base front face by the sandblasting method, the embossing 
method, etc., The approach of forming the porous membrane by sea island structure can be 
mentioned to the approach and base front face which prepare the surface roughening layer which 
made inorganic fillers, such as a silica, and organic fillers, such as a resin particle, contain into the 
resin hardened with either or combination of a radiation and heat on a base front face. 
[0013] Moreover, as other approaches of forming an acid-resisting layer, the laminating of an 
ingredient with a high refractive index and the low ingredient is carried out by turns, by 
multilayering (multi-coat), reflection of a front face is suppressed and the good acid-resisting 
effectiveness can be acquired. Usually, this acid-resisting layer is formed by the gaseous-phase 
method which forms by turns the low refractive-index ingredient represented by Si02 and the high 
refractive-index ingredient of Ti02 and Zr02 grade by vacuum evaporationo etc., a sol gel process, 
etc. 

[0014] In order to raise the acid-resisting effectiveness, as for the refractive index of a low 
refractive-index layer, it is desirable that it is 1 .45 or less. As an ingredient which has these 
descriptions, for example LiF (refractive index n= 1.4), MgF2 (n= 1.4), 3 NaF-AlF3 (n= 1.4), A1F3 
(n= 1.4), Inorganic materials, such as A1F6 (n= 1.33) and Si02 (n= 1.45), are atomized. Na3 — 
Charges of an organic low reflector, such as an organic compound of the charge of an inorganic 
system low reflector which acrylic resin, epoxy system resin, etc. were made to contain, a fluorine 
system, and a silicone system, thermoplastics, heat-curing mold resin, and radiation-curing mold 
resin, can be mentioned. 

[0015] Furthermore, the ingredient which mixed the coat formation agent of a sol and a fluorine 
system which distributed the 5-30nm silica ultrafine particle to water or an organic solvent can also 
be used, this ~ the sol which distributed the 5-30nm silica ultrafine particle to water or an organic 
solvent The approach of carrying out dealkalization of the alkali-metal ion in silicic-acid alkali salt 
by the ion exchange etc., The well-known silica sol obtained by condensing the active silica known 
for the approach of neutralizing silicic-acid alkali salt by the mineral acid etc., The well-known silica 
sol obtained by condensing alkoxysilane with hydrolysis under existence of a basic catalyst in an 
organic solvent, The silica sol (ORGANO silica sol) of the organic solvent system obtained by 
permuting the water in the further above-mentioned aquosity silica sol by the organic solvent by 
distillation etc. is used. These silica sols can use either a drainage system or an organic solvent 
system. On the occasion of manufacture of an organic solvent system silica sol, it is not necessary to 
permute water by the organic solvent completely. Said silica sol contains the solid content of 
concentration 0.5 to 50% of the weight as Si02. Various things of the structure of the silica ultrafine 
particle in a silica sol, such as a globular shape, a needle, and tabular, are usable. Moreover, as a coat 
formation agent, alkoxysilane, a metal alkoxide, the hydrolyzate of a metal salt, the thing that carried 
out fluorine denaturation of the polysiloxane can be used. 

[0016] A low refractive-index layer can dilute to a solvent the ingredient described above, and can 
obtain it by preparing on a high refractive-index layer by the gaseous-phase method by the wet 
coating method by the spin coater, roll coating, printing, etc., vacuum deposition, sputtering, plasma 
CVD, ion plating, etc., and making it harden after desiccation with heat, a radiation (for an above- 
mentioned photopolymerization initiator to be used in the case of ultraviolet rays), etc. 
[0017] In a high refractive-index layer, in order to make a refractive index high, it carries out by 
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carrying out by adding the ultrafine particle which has a high refractive index, using the binder resin 
of a high refractive index to binder resin, or using these together. As for the refractive index of a 
high refractive-index layer, it is desirable that it is in the range of 1.55-2.70. 

[0018] If the resin used for a high refractive- index layer is transparent, it is arbitrary and heat-curing 
mold resin, thermoplastics, radiation (ultraviolet rays are included) hardening mold resin, etc. can be 
used for it. As heat-curing mold resin, phenol resin, melamine resin, polyurethane resin, a urea-resin, 
diallyl phthalate resin, guanamine resin, an unsaturated polyester resin, an amino alkyd resin, 
melamine-urea copolycondensation resin, silicone, polysiloxane resin, etc. can be used, and curing 
agents, such as a cross linking agent and a polymerization initiator, a polymerization promotor, a 
solvent, a viscosity controlling agent, etc. can be added to these resin if needed. 
[0019] The particle of Sn02 (n= 1.95) or ITO (n= 1.95) by which antimony was doped which the 
particle of ZnO (refractive index n= 1.9), Ti02 (n=2.3-2.7), and Ce02 (n= 1.95) which can also 
acquire the effectiveness of ultraviolet-rays electric shielding, and the antistatic effectiveness are 
given as an ultrafine particle which has a high refractive index, for example, and can also prevent 
adhesion of dust is mentioned, as other particles — aluminum2 — 03 (n= 1.63) and La2 — 03 (n= 
1.95), Zr02 (n= 2.05), Y203 (n= 1.87), etc. can be mentioned. What became colloid which it was 
used, having mixed and was distributed in an organic solvent or water is good in the point of 
dispersibility, and, as for these ultrafine particles, it is desirable preferably as the particle size 
independent or that it is 5-20nm from the transparency of l-100nm and a paint film. 
[0020] What is necessary is to dilute to a solvent the ingredient described above, to prepare on a base 
by approaches, such as a spin coater, a roll coater, and printing, and just to make it harden after 
desiccation with heat, a radiation (for an above-mentioned photopolymerization initiator to be used 
in the case of ultraviolet rays), etc., in order to prepare a high refractive-index layer. 
[0021] (2) A near infrared ray filter layer near infrared ray filter layer makes the ingredient (charge 
of a near infrared ray absorber) which absorbs a near infrared ray form by the gaseous-phase method 
by the wet coating method by roll coating, printing, etc., vacuum deposition, sputtering, plasma 
CVD, ion plating, etc. As an ingredient which absorbs a near infrared ray, metallic-oxide film, such 
as a metaled sulfide, a thiourea compound, a phthalocyanine system near-infrared absorbent, a metal 
complex system near-infrared absorbent, a copper compound screw thiourea compound and 
phosphorus compounds, a copper compound, indium oxide, tin oxide, a titanium dioxide, cerium 
oxide, a zirconium dioxide, a zinc oxide, tantalum oxide, niobium oxide, and zinc sulfide, etc. is 
mentioned. 

[0022] (3) An antistatic layer antistatic layer vapor-deposits metal oxide films, such as metals, such 
as aluminum and tin, and ITO. Metal particles and whiskers, such as the approach of establishing 
very thinly by a spatter etc., aluminum, and tin, The particle and whisker which doped antimony etc. 
to metallic oxides, such as tin oxide, What filler-ized the electron donor acceptor complex made 
between 7,7,8,8-tetracyanoquinodimethane and electron donors (donor), such as a metal ion and an 
organic cation, polyester resin, It can distribute to acrylic resin, an epoxy resin, etc., and can prepare 
by the approach of preparing by solvent coating etc. what doped the camphor sulfonic acid etc. to the 
approach of establishing by solvent coating etc., polypyrrole, the poly aniline, etc. In the case of an 
optical application, 80% or more of the permeability of an antistatic layer is desirable. 
[0023] (4) What carried out polymerization hardening of the polyfunctional polymerization nature 
compound which what was formed with the inorganic or organic resin for rebound ace court layers 
as a rebound ace court layer rebound ace court layer was used, for example, contained acryloyl 
radicals, such as urethane (meta) acrylate, polyester (meta) acrylate, and polyether (meta) acrylate, 
and two or more methacryloyl radicals with activity energy lines, such as ultraviolet rays and an 
electron ray, can be mentioned. 

[0024] (5) In the coloring light amendment layer PDP or LCD, the layer for amending coloring on an 
image is given. That is, this coloring light amendment layer carries out the duty of a visible filter or 
an electric shielding filter, and a layer is formed by the color or the pigment. As a color used here, 
the compound of an azomethine system, a squarylium system, a cyanine system, an oxo-Norian 
system, an anthraquinone system, an azo system, and a benzylidene system can be mentioned. 
[0025] (6) A stain-proofing barrier stain-proofing barrier is a layer which demonstrates antifouling 
property by controlling critical surface tension to 20 or less dyn/cm. It becomes impossible that it is 
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hard to take the dirt adhering to a front face when the critical surface tension of this layer is larger 
than 20 dyn/cm. As an ingredient of a stain-proofing barrier, although radiation-curing mold resin 
can be used suitably, in the point of dirt prevention, it is desirable [ the fluorine-containing ingredient 
of a fluorine system ] especially also in it. 

[0026] As said fluorine-containing ingredient, it dissolves in an organic solvent. A vinylidene 
fluoride system copolymer with the easy handling, A fluoro olefin / hydrocarbon olefine copolymer, 
a fluorine-containing epoxy resin, Fluorine-containing epoxy acrylate, fluorine-containing silicone, 
fluorine-containing alkoxysilane, Furthermore, TEFRON AF1600 (Du Pont refractive index n= 
1.30), CYTOP (Asahi Glass [ Co., Ltd. ] Co., Ltd. make n= 1.34), 17FM (Mitsubishi Rayon 
company make n= 1.35), OPUSUTA JN-7212 (Japan Synthetic Rubber [ Co., Ltd. ] Co., Ltd. make 
n= 1.40), LR201 (Nissan Chemical Industries [, Ltd. ], Ltd. make n= 1.38), etc. can be mentioned. 
These can be used even if it combines more than one, even when it is independent. 
[0027] Moreover, 2-(perfluoro DESHIRU) ethyl methacrylate, 2-(perfluoro-7-methyl octyl) ethyl 
methacrylate, 3-(perfluoro-7-methyl octyl)-2-hydroxypropyl methacrylate, Fluorine-containing 
methacrylate, such as 2-(perfluoro-9-methyl DESHIRU) ethyl methacrylate and 3-(perfluoro-8- 
methyl DESHIRU)-2-hydroxypropyl methacrylate, 3-perfluoro octyl-2-hydroxypropyl acrylate, 
Fluorine-containing acrylate, such as 2-(perfluoro DESHIRU) ethyl acrylate and 2-(perfluoro-9- 
methyl DESHIRU) ethyl acrylate, 3-perfluoro DESHIRU- 1,2-epoxypropane, 3 -(perfluoro-9-methyl 
DESHIRU)- The fluorine-containing monomer of radiation-curing molds, such as epoxide, such as 
1,2-epoxypropane, and epoxy acrylate, oligomer, aprepolymer, etc. can be mentioned. These can 
also be used [ independent or ] by two or more kinds, mixing. 

[0028] However, although these are excellent in antifouling property, since NURE nature is bad, 
they have a possibility that the problem of crawling a stain-proofing barrier on a base depending on a 
presentation, and the problem that a stain-proofing barrier separates from a base may arise. 
Therefore, when using these, it is desirable to use the monomer which has polymerization nature 
unsaturated bonds, such as an acryloyl radical used as radiation-curing mold resin, a methacryloyl 
radical, an acryloyloxy radical, and a methacryloyloxy radical, oligomer, and a prepolymer, mixing 
suitably. 

[0029] C. Although a well-known transparent film can be used as a protection film protection film 
Specifically Polyethylene terephthalate (PET), triacetyl cellulose (TAC), Polyarylate, a polyether, a 
polycarbonate (PC); polysulfone, Polyether sulphone, cellophane, aromatic polyamide, polyvinyl 
alcohol, Polyethylene (PE), polypropylene (PP), polyvinyl chloride (PVC), Polystyrene (PS), 
acrylonitrile-butadiene-styrene copolymer (ABS), Polymethylmethacrylate (PMMA), a polyamide, 
polyacetal (POM), Polyphenylene terephthalate (PPE), polybutylene terephthalate (PBT), Various 
resin films, such as polyphenylene sulfide (PPS), polyamidoimide (PAI), a polyether amide (PEI), a 
polyether ether ketone (PEEK), polyimide (PI), and polytetrafluoroethylene, can be used. 
[0030] D. Adhesives layer (binder layer) 

As an adhesives layer (binder layer), polyethylacrylate, poly butyl acrylate, Polly 2-ethylhexyl 
acrylate, Polly t-butyl acrylate, Polly 3-ethoxy propylacrylate, polyoxy carbonyl tetra-methacrylate, 
Polymethyl acrylate, poly isopropyl methacrylate, poly dodecyl methacrylate, Poly tetradecyl 
methacrylate, Polly n-propyl methacrylate, Polly 3 and 3, 5-trimethyl cyclohexyl methacrylate, 
polyethyl methacrylate, Pori (meta) acrylic ester, such as Polly 2-nitro-2-methylpropyl methacrylate, 
poly tetrapod phenyl isocyanate methacrylate, Polly 1, 1 -diethyl propyl methacrylate, and 
polymethylmethacrylate, is mentioned. 

[0031] Moreover, natural rubber, polyisoprene, Polly 1, 2-butadiene, poly isobutene, Polybutene, 
Polly 2-heptyl-l,3-butadiene, Polly 2-t-butyl- 1,3 -butadiene, (**) ens, such as Polly 1,3 -butadiene, a 
polyoxyethylene, Polyoxypropylene, polyvinyl ethyl ether, the polyvinyl hexyl ether, Polyethers, 
such as polyvinyl butyl ether, polyvinyl acetate, Polyester, such as polyvinyl propionate, 
polyurethane, ethyl cellulose, a polyvinyl chloride, a polyacrylonitrile, the poly methacrylonitrile, 
polysulfone, a polysulfide, phenoxy resin, etc. can be mentioned. 

[0032] Moreover, epoxy resins, such as the bisphenol A mold epoxy resin, a bisphenol female mold 
epoxy resin, a tetra-hydroxyphenyl methane mold epoxy resin, a novolak mold epoxy resin, a 
resorcinol mold epoxy resin, a polyalcohol polyglycol mold epoxy resin, a polyolefine mold epoxy 
resin, and alicyclic, a halogenation bisphenol, can be mentioned. If needed, two or more sorts of 
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these resin may be copolymerized, and it can mix and use two or more kinds. 

[0033] As a curing agent of adhesives, acid anhydrides, such as amines, such as triethylenetetramine, 
xylene diamine, and diamino diphenylmethane, phthalic anhydride, a maleic anhydride, an 
anhydrous dodecyl succinic acid, pyromellitic dianhydride, and anhydrous benzophenone 
tetracarboxylic acid, diaminodiphenyl sulfone, a tris (dimethyl aminomethyl) phenol, polyamide 
resin, a dicyandiamide, an ethyl methyl imidazole, etc. can be used. Additives, such as a diluent, a 
plasticizer, an antioxidant, a bulking agent, and a tackifier, may be blended with the resin constituent 
of the adhesives used by this invention if needed. 

[0034] E. The metallic foil mesh in metallic foil mesh this invention is formed by etching the 
metallic foil after a laminating into a layered product in one. As an ingredient of this metallic foil, 
two or more sorts of alloys (for example, copper nickel alloys, stainless steel, etc.) of metals, such as 
copper, iron, nickel, aluminum, gold, silver, platinum, a tungsten, chromium, and titanium, and the 
oxide of those, and these metals and the metal system ingredient of metallic compounds etc. which 
can be foliated are used further. Moreover, in antioxidizing etc., what carried out plating processing 
can use a front face suitably if needed. Since foliation is easy especially preferably and etching is 
easy in these metals, the alloy or metallic compounds of copper, aluminum, iron, and nickel is good. 
Moreover, the thinner possible one of the thickness is desirable, and 8-40-micrometer 5-50 
micrometers are 10-25m more preferably. 

[0035] Moreover, although electrolysis material or rolled stock is sufficient as the metallic foil in this 
invention, it is desirable that it is rolled stock. Since a metal texture will become precise and 
toughness will improve when workability increases if a metallic foil is rolled stock, improvement in 
reinforcement and handling is achieved. Moreover, while thickness is freely controllable by using 
rolled stock, manufacture of a very thin metallic foil mesh is attained. Furthermore, the degree of 
freedom of plastic deformation or elastic deformation also has the advantage that the range of 
increase and an application spreads. 

[0036] The pattern of the metallic foil mesh in this invention can control freely the configuration and 
numerical aperture (rate of surface ratio of the hole to the appearance area which added one half of 
the width of face (Rhine width of face) of the metallic foil around a hole to the hole) of a hole which 
are formed in a metallic foil by the photoresist method. In this invention, it is desirable that the Rhine 
width of face of the lengthwise direction of the development section, i.e., a metallic foil, in which the 
configuration of the hole of a mesh pattern has at least one sort of configurations, such as a regular 
polygon, a parallelogram, a trapezoid, circular, and an ellipse form, and surrounds these holes, and/or 
a longitudinal direction is abbreviation regularity. Such a mesh pattern becomes important in that in 
other words make it possible to arrange many holes of a fixed configuration and a dimension 
regularly, therefore fixed functions (light transmission nature, electromagnetic wave shielding, etc.) 
are demonstrated in every part. Moreover, the light transmission nature of this metallic foil mesh is 
proportional to a numerical aperture in general, and the cutoff nature of light is proportional to the 
Rhine width of face around a hole in general conversely. Here, the cutoff nature of light is equivalent 
to electromagnetic wave shielding, when electromagnetic wave shielding is assumed. 
[0037] Moreover, when using the electromagnetic wave shield sheet of this invention for a display, 
image failures, such as moire, can be prevented by making the above-mentioned mesh pattern into 
the configuration and pitch corresponding to a pixel of a display. The desirable numerical aperture is 
[ the width of face (pitch of the Rhine width of face) of 10-50 micrometers and a desirable hole of 
the desirable Rhine width of face ] 200-350 micrometers 80 to 95% still more preferably 70 to 97%. 
[0038] F. Since it excels in operability and can work easily in case the electromagnetic wave shield 
sheet of hot melt resin this invention is stuck on a glass plate etc., it is desirable to use hot melt resin 
as adhesives. As hot melt resin, a film-like thing is desirable and what is manufactured considering 
thermoplastics, such as an ethylene-vinyl acetate copolymer (EVA), Denaturation EVA, a synthetic- 
rubber system, a polyurethane system, PE, PP and PVC, a polyvinyl butyral (PVB), and ionomer 
resin, as a raw material is mentioned. Film-like hot melt resin is obtained by forming either of the 
above-mentioned thermoplastics in the shape of a film (0.1 micrometers - 1mm) according to a 
conventional method. Moreover, the film which carried out reaction hardening of the reactant hot 
melt adhesive can also be used. 

[0039] 2. The greatest description in the electromagnetic wave shield sheet manufacture approach of 
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manufacture approach this invention is by carrying out the laminating of the metallic foil to the 
layered product equipped with various functions not using the metallic foil mesh manufactured 
independently, and etching this layered product in one to manufacture a metallic foil mesh. 
Hereafter, the electromagnetic wave shield sheet manufacture approach of this invention is explained 
to a detail with reference to drawing 1 . 

[0040] As the manufacture approach of the electromagnetic wave shield sheet of this invention, as 
shown in (a) of drawing 1 , the above-mentioned various functional grant layers 12 are first formed 
at least in one side of a base 1 1 by the well-known approach. Two or more these functional grant 
layers 12 may be formed, and two or more laminatings of them may be carried out to one side of a 
base, or they may be prepared in both sides of a base, respectively. Next, the adhesives layer 14 is 
formed on the field in which the functional grant layer 12 of a base 1 1 is not formed, or one 
functional grant layer. In the configuration which forms the functional grant layer 12 in one side of a 
base 11, and forms the adhesives layer 14 in another side, the adhesives layer 14 may be first formed 
in the field in which the functional grant layer 12 of a base 1 1 is not formed. Subsequently, a 
metallic foil 15 is laminated on the above-mentioned adhesives layer 14. Furthermore, in one phase 
of before the etching process of the below-mentioned metallic foil from the process which prepares a 
functional grant layer, it is desirable to form the protection film 13 on the functional grant layer 12. 
This protection film 13 can protect the chemical injury of the functional grant layer 12 with etching 
processing liquid. 

[0041] Next, as shown in (b), a resist 16 is laminated on the metallic foil 15 laminated above, and the 
mesh pattern which should be formed in the front face of that resist 16 carries out the laminating of 
the mask 17 printed as the light transmission section, and irradiates ultraviolet rays etc. from on this 
mask 17. About 10-25 micrometers is suitable for the thickness of a resist 16, and 80 - 160mJ extent 
is suitable for the exposure of ultraviolet rays. The resist 16 of the part corresponding to the light 
transmission section of a mask 17 is exposed by the exposure of these ultraviolet rays, and that 
exposure section is printed on a metallic foil 15. In addition, it may replace with the exposure of the 
laminating of a mask, ultraviolet rays, etc., and a printing means to irradiate a laser beam directly 
may be adopted on a resist 16. 

[0042] Subsequently, as shown in (c), a mask is removed, it is immersed in the processing liquid 
further for resist removal of a sodium carbonate water solution etc., and the resist of an unexposed 
part, i.e., the non-printed section, is removed. Thereby, the mesh pattern which consists of a resist 16 
of the exposure section is developed on the front face of a metallic foil 15. Then, as shown in (d), the 
metallic foil 15 of the part corresponding to the section non-developed negatives is etched with 
etching means, such els chemical etching immersed in the whole into the etching processing liquid 
made to dissolve a ferric chloride into a hydrochloric acid. Furthermore, as shown in (e), the metallic 
foil mesh 15 is formed by removing the resist 16 of the development section which was immersed 
and remains the whole in the processing liquid for resist removal, such as a caustic-alkali-of-sodium 
diluent. Thus, by forming the metallic foil mesh 15 in one, the electromagnetic wave shield sheet 10 
of this invention is manufactured. 

[0043] In addition, when using the electromagnetic wave shield sheet of this invention as an 
electromagnetic wave shielding product for a display, generally the black thing is made desirable by 
the front-face side (side viewed) of the shielding product from a screen filling the demand of a black 
thing etc. at the time of implementation of high contrast, and the power source OFF of a display. 
Therefore, it is desirable to carry out black oxidation treatment of the metallic foil after the process 
which black oxidation treatment of the metallic foil is carried out beforehand, or removes a resist in 
that case, and to make the color of a final metallic foil mesh black. 

[0044] Next, an example of the manufacture approach of the electromagnetic wave shielding product 
using the electromagnetic wave shield sheet of this invention produced as mentioned above is 
explained. In sticking the above-mentioned electromagnetic wave shield sheet on a glass plate etc. 
and considering as an electromagnetic wave shielding product, as shown in drawing 1 (f), it carries 
out the laminating of the hot melt resin film 18 as adhesives first between this electromagnetic wave 
shield sheet 10 and glass plate 19 grade. Subsequently, as shown in drawing 3 , as it is crowded with 
a stainless plate 32 on both sides of this layered product 31, the laminating of the about 10 sets is 
carried out by turns in the reduced pressure interior of a room, and a pressure is applied with a press 
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machine from a field. Furthermore, making this interior of a room decompress, and considering as a 
vacua, a layered product is heated by a RF etc. to coincidence, a hot melt resin film is dissolved, and 
it is made to enter in the hole of a metallic foil mesh. Then, a decompression chamber is returned to 
ordinary pressure ordinary temperature, further, it cools at a room temperature, hot melt resin is 
stiffened, and an electromagnetic wave shielding product is produced. 

[0045] Here, since the laminating of the metallic foil mesh manufactured independently is not 
carried out and a metallic foil mesh has pasted the base through the glue line, when it uses for an 
electromagnetic wave shielding product, the electromagnetic wave shield sheet of this invention is 
easy handling, and excellent in productivity. Moreover, a metallic foil mesh cannot become slanting 
between hot melt resin layers, it cannot become a wave, or an opening cannot deform into the bottom 
of the heating under reduced pressure at the time of manufacture of an electromagnetic wave 
shielding product, and the property of an electromagnetic wave shield sheet can be applied to a 
product as it is. Furthermore, to the shield sheet of this invention, since the protection film is 
prepared on the functional grant layer, in case a product is manufactured using this electromagnetic 
wave shield sheet, the physical damage over a press machine etc. can be prevented. 
[0046] 

[Example] An example explains this invention to a detail further. In addition, in the following 
explanation, the "section" shall mean the "weight section." 

In DISUPA, it agitated for 15 minutes, the base coating which consists of the dispersion liquid 
obtained by distributing the mixture which consists of the <example 1> (production of acid-resisting 
layer) bridge formation acrylic bead 9 section and the toluene 210 section for 30 minutes in a sand 
mill, the acrylic compound 45 section and the epoxy compound 45 section, and the optical cationic 
initiator 2 section was mixed, and the coating was prepared. This coating was applied by the reverse 
coating method on one side of the triacetyl cellulose of 80 micrometers of thickness, and 92% of 
transmission which is a transparence base, and it dried for 2 minutes at 100 degrees C. Subsequently, 
UV irradiation was performed using condensing mold high pressure mercury vapor lamp 1 LGT of 
output 120 w/cm, the coating film was stiffened, and the surface roughening layer was formed. Then, 
a fluorine-containing silica sol (the Nissan Chemical Industries [, Ltd. ], Ltd. make and LR201 (total- 
solids concentration^ [ 4 ], solvent; ethanol / butyl-cellosolve =50/50) were applied by spin coating 
on said surface roughening layer, heat curing was carried out at 120 degrees C after desiccation for 1 
minute by 100 degrees C for 6 hours, and the acid-resisting layer was formed in the front face of a 
transparence base.) 

[0047] (Production of an electromagnetic wave shield sheet) Next, it was stuck on the acid-resisting 
stratification plane, having used as the protection film the PET film with which the ethylene-vinyl 
acetate copolymer was applied further, sticking copper foil with a thickness of 12 micrometers with a 
laminator roll, after applying glycidyl acrylate (acrylic adhesives) to the rear face of the 
aforementioned transparence base by the reverse coating method. Subsequently, the resist was 
laminated on the surface of copper foil, and after 20 micrometers and a hole carried out the 
laminating of the mask of the shape of a film which printed the mesh pattern of the shape of a grid 
one side of squares of 500 micrometers and whose numerical aperture are 92% as the light 
transmission section on the surface of the resist, they irradiated ultraviolet rays from on the mask, 
and exposed the resist of the part corresponding to the light transmission section of a mask, and the 
Rhine width of face printed the exposure section on copper foil. Then, the mask was removed, the 
Whole was immersed in the processing liquid for resist removal of a sodium carbonate water 
solution, the resist of an unexposed part, i.e., the non-printed section, was removed, and the mesh 
pattern which consists of a resist was developed on the copper foil front face. Subsequently, the 
whole was immersed into the etching reagent made to dissolve a ferric chloride into a hydrochloric 
acid, and the copper foil of the part corresponding to the section non-developed negatives was 
etched. Then, the resist of the development section which immerses and remains the whole in the 
processing liquid for resist removal of a caustic-alkali-of-sodium diluent was removed, and the 
electromagnetic wave shield sheet of an example 1 was obtained. 

[0048] (Production of an electromagnetic wave shielding product) Next, the laminating of the above- 
mentioned electromagnetic wave shield sheet was carried out to the glass plate through the hot melt 
resin film (trade name: HIRODAIN 7573T, Yasuhara Chemical make), subsequently, having carried 
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out the laminating of this layered product on both sides of the stainless plate in the reduced pressure 
interior of a room ten sheets and by turns, and applying a pressure with a press machine, the interior 
of a room was made to decompress, it considered as the vacua, and the layered product was heated 
by the RF to coincidence. Then, the layered product was taken out from the decompression chamber, 
it cooled at the room temperature, and the electromagnetic wave shielding product of an example 1 
was produced. 

[0049] In the <example 1 of comparison> example 1, the electromagnetic wave shield sheet and 
electromagnetic wave shielding product of the example 1 of a comparison were similarly produced 
except not using the PET film which is a protection film. 

[0050] After applying polyester system adhesives to the front face of a <example 2 of comparison> 
PET film by the reverse coating method, copper foil with a thickness of 12 micrometers was stuck 
with a laminator roll. Subsequently, the resist was laminated on the surface of copper foil, after 
carrying out the laminating of the film-like mask with which the Rhine width of face printed 20 
micrometers, and the hole printed the mesh pattern of the shape of a grid of one side of squares of 
500 micrometers, and 92% of numerical apertures as the light transmission section on the surface of 
a resist, ultraviolet rays were irradiated from on the mask, the resist of the part corresponding to the 
light transmission section of a mask was exposed, and the exposure section was printed on copper 
foil. Then, the mask was removed, the whole was immersed in the processing liquid for resist 
removal of a sodium carbonate water solution, the resist of an unexposed part, i.e., the non-printed 
section, was removed, and the mesh pattern which consists of a resist was developed on the copper 
foil front face. Subsequently, the metallic foil of the part corresponding to the section non-developed 
negatives was etched by immersing the whole into the etching reagent made to dissolve a ferric 
chloride into a hydrochloric acid. Then, the resist of the development section which immerses and 
remains the whole in the processing liquid for resist removal of a caustic-alkali-of-sodium diluent 
was removed, subsequently, the PET film was exfoliated and only a metallic foil mesh was obtained. 

[0051] Next, between the transparence bases of an acid-resisting layer and glass plates which were 
produced in the example 1, the laminating of the above-mentioned metallic foil mesh was carried out 
through the hot melt resin film (trade name: a thermostat light, Daicel Chemical Industries, Ltd. 
make), subsequently, having carried out the laminating of this layered product on both sides of the 
stainless plate in the reduced pressure interior of a room ten sheets and by turns, and applying a 
pressure with a press machine, the interior of a room was made to decompress, it considered as the 
vacua, and the layered product was heated by the RF at coincidence. Then, the layered product was 
taken out from the decompression chamber, it cooled at the room temperature, and the 
electromagnetic wave shielding product of the example 2 of a comparison was produced. 
[0052] (Evaluation) In the electromagnetic wave shielding product of the example produced as 
mentioned above and the example of a comparison, viewing estimated the adhesive property of the 
condition of an acid-resisting layer front face and an electromagnetic wave shield sheet, and a glass 
plate. 

[0053] Consequently, in the example 1, a metallic foil mesh has been arranged in parallel to the 
direction of a layer in all layered product 10 sheets in a layered product, there were no deformation 
and breakage of a mesh, and there was also no generating of the blemish in an acid-resisting layer 
front face. On the other hand, in the example 1 of a comparison which has not prepared the 
protection film, although there were no arrangement, breakage, etc. of a metallic foil mesh, many 
fine blemishes had occurred on the front face of an acid-resisting layer. Moreover, in the example 2 
of a comparison which carried out the laminating of the metallic foil mesh simple substance between 
the acid-resisting layer and the glass plate, there was a thing by which the corner whose things which 
the opening whose things which arrangement of a metallic foil mesh shifts, and are slanting, and a 
metallic foil mesh transformed in the shape of a wave are one sheet and a metallic foil mesh 
transformed are three sheets and a metallic foil mesh was beaten in four of ten layered products. 
[0054] 

[Effect of the Invention] According to the electromagnetic wave shield sheet of this invention, since 
the protection film is formed, the physical damage at the time of the press at the time of 
manufacturing the product using an electromagnetic wave shield sheet can be prevented. Moreover, 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 8/8/2006 



JP,2002- 190692, A [DETAILED DESCRIPTION] 



Page 10 of 10 



according to the manufacture approach of the electromagnetic wave shield sheet of this invention, 
even when it manufactures in one, the chemical injury of the functional grant layer in the etching 
process of a metallic foil mesh can be prevented. Furthermore, since a metallic foil mesh has pasted 
the base through the glue line, when it uses for an electromagnetic wave shielding product, a metallic 
foil mesh does not become slanting, it does not become a wave, an opening does not deform the 
electromagnetic wave shield sheet of this invention, and there is no variation in the quality of a 
product, and when the yield can manufacture well, the effectiveness that product cost can be held 
down cheaply has also done it so. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[Description of Notations] 

[Drawing 1] It is drawing showing an example of the configuration of the electromagnetic wave 
shield sheet of this invention, and an electromagnetic wave shielding product. 
[Drawing 2] It is drawing showing an example of the configuration of the conventional 
electromagnetic wave shielding product. 

[Drawing 3] It is drawing showing the outline of the manufacture environment of an electromagnetic 
wave shielding product. 10 31 [ — A protection film, 14 / — 15 An adhesives layer, 24 / ~ A metallic 
foil (metallic foil mesh), 16 / — A resist, 17 / - 18 A mask, 23 / ~ 19 A hot melt resin film, 25 / - A 
glass plate, 32 / — Stainless plate. ] — 1 1 A layered product, 21 - 12 A base, 22 - A functional grant 
layer, 13 
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[The 7th edition of International Patent Classification] 
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B32B 7/02 104 

15/08 

G09F 9/00 309 

[FI] 

H05K 9/00 V 
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[Procedure revision] 

[Filing Date] December 10, Heisei 14 (2002. 12.10) 

[Procedure amendment 1] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0009 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0009] 

[Embodiment of the Invention] Hereafter, the member and the manufacture approach of constituting 
the electromagnetic wave shield sheet of this invention are explained to a detail. 
1. Configuration Member 
A. Base 

As a base used for the electromagnetic wave shield sheet of this invention, as long as light is 
penetrated, the thing of a non-transparence-like object may be used, but when using for a liquid 
crystal display, a windowpane, etc., the transparence base which has a refractive index (JIS K-7142) 
in the range of 1.45-1 .55 is desirable. In an example, they are polyethylene terephthalate (PET) and 
triacetyl cellulose (TAC), Polyarylate, a polyether, a polycarbonate (PC), polysulfone, Polyether 
sulphone, cellophane, aromatic polyamide, polyvinyl alcohol, Polyethylene (PE), polypropylene 
(PP), polyvinyl chloride (PVC), Polystyrene (PS), acrylonitrile-butadiene-styrene copolymer (ABS), 
Polymethylmethacrylate (PMMA), a polyamide, polyacetal (POM), Polyphenylene terephthalate 
(PPE), polybutylene terephthalate (PBT), Polyphenylene sulfide (PPS), polyamidoimide (PAI), 



http://ww4.ipdl.ncipi.go.j^ 8/8/2006 



Page 2 of 2 



Glass bases, such as various resin films, such as polyether imide (PEI), a polyether ether ketone 

(PEEK), polyimide (PI), and polytetrafluoroethylene, quartz glass, and soda glass, etc. can be used 

suitably. Also in these, especially when using this electromagnetic wave shield sheet for PDP or 

LCD, PET, PC, and TAC are desirable. Moreover, as a base used for this invention, you may be 

frosted glass, **** glass, etc. 

[Procedure amendment 2] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0026 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0026] As said fluorine-containing ingredient, it dissolves in an organic solvent and is TEFRON to a 
vinylidene fluoride system copolymer with the easy handling, a fluoro olefin / hydrocarbon 
copolymer, a fluorine-containing epoxy resin, fluorine-containing epoxy acrylate, fluorine- 
containing silicone, fluorine-containing alkoxysilane, and a pan. AF1600 (Du Pont refractive index 
n= 1.30), CYTOP (Asahi Glass [ Co., Ltd. ] Co., Ltd. make n= 1.34), 17FM (Mitsubishi Rayon 
company make n= 1.35), OPUSUTA JN-7212 (Japan Synthetic Rubber [ Co., Ltd. ] Co., Ltd. make 
n= 1.40), LR201 (Nissan Chemical Industries [, Ltd. ], Ltd. make n== 1.38), etc. can be mentioned. 
These can be used even if it combines more than one, even when it is independent. 
[Procedure amendment 3] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0029 
[Method of Amendment] Modification 
[Proposed Amendment] 
[0029] C. Protection film 

Although a well-known transparent film can be used as a protection film, Specifically Polyethylene 

terephthalate (PET), triacetyl cellulose (TAC), Polyarylate, a polyether, a polycarbonate (PC), 

polysulfone, Polyether sulphone, cellophane, aromatic polyamide, polyvinyl alcohol, Polyethylene 

(PE), polypropylene (PP), polyvinyl chloride (PVC), Polystyrene (PS), acrylonitrile-butadiene- 

styrene copolymer (ABS), Polymethylmethacrylate (PMMA), a polyamide, polyacetal (POM), 

Polyphenylene terephthalate (PPE), polybutylene terephthalate (PBT), Various resin films, such as 

polyphenylene sulfide (PPS), polyamidoimide (PAI), polyether imide (PEI), a polyether ether ketone 

(PEEK), polyimide (PI), and polytetrafluoroethylene, can be used. 

[Procedure amendment 4] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0034 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0034] E. Metallic foil mesh 

The metallic foil mesh in this invention is formed by etching the metallic foil after a laminating into 
a layered product in one. As an ingredient of this metallic foil, two or more sorts of alloys (for 
example, copper nickel alloys, stainless steel, etc.) of metals, such as copper, iron, nickel, aluminum, 
gold, silver, platinum, a tungsten, chromium, and titanium, and the oxide of those, and these metals 
and the metal system ingredient of metallic compounds etc. which can be foliated are used further. 
Moreover, in antioxidizing etc., what carried out plating processing can use a front face suitably if 
needed. Since foliation is easy especially preferably and etching is easy in these metals, the alloy or 
metallic compounds of copper, aluminum, iron, and nickel is good. Moreover, the thinner possible 
one of the thickness is desirable, and 8-40-micrometer 5-50 micrometers are 10-25 micrometers 
more preferably. 



[Translation done.] 
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S/-K 

C9@# 10— 5 0 mT$> 0 . **oraP^** 8 0 %ULh 

i a 5 1 ts^ia i—4 wftxfrizim<nmm& 

-y£x-yf-^-f-5XfIk Z^ffi-f&Z k tmit-f 

#&k -TiiMss 6 \,z&mT>wm.is-!v Yis-y<rm 
mum. 

*'y h^;UhffiK$r^LT«*^t««-r-&lS 

k. 

ffisaumtWEWfTF. mffrtz xg k saw s z. 
k k -thwmms-iv vm&nmmjjm. 

[000 1 3 
[00023 



ts!3|W0m^^-^K^-bktTfi. fiaj^.tf. 31 

mtt&js* , m^rnm*?*^ ? * v yf* & zwmm 
it lt mji-r h ^co#st% ms$M±.i l zmfe<?>* vy*. 

-T-orisTKh&.mu 1 - ■visx.zmmi.i.i.zfflai, 

K%><7>mWh&. £*z. #§B¥1 l-350168f^ 

&mmz?mcr>x-vi<'3.j'<?-yizw&i^ -m^&t 
wm.is-frY&kz^yxx <m$.ztt&mmx 

■y^jL^'^SixTV^. 

[0 0 03 3 tZ.Z>l)K Z<r)&mm*-vi>-x.l±&lt>Tm 
v^#>. TORS'— A-HS"— htzm^hWHz* -B, ft 

mm* tzitmmmv&mm* y -> icuss ft* k bbi 

[00043 -5-<9*tf>, *WyHHi. ^-C(ift*tt# 
<Jk^k'*|V^ -y ^^H8fJ|***JWfc LTfflVTA 
JR^-yv-iSr^-TSClk^iO. ^S?S^"/v-i^ 

«flrB»*3lJKUfc 000-357558 
#) . 

[00053 

[IKBj&W* L «k 3 k -T 41SS3 L*» t*** 6 . JJMt 

2t^rTJ:dfc:. *#2 1 5 k<50f^lc*>y 

htSl§7 -f 2 3 Sr^-L-C^a?iP< -y >- a 2 4 
£«SU i^v^T. 03t=5H-J:dtc. iO«®f*3 1 
€rl0ffiSJg, Xf-yUXM3 2*'(YLXmmi. 71/ 

JR-T 4 i k (ci 0«8*5^-/W bWp^rSBt LTV»fe. 
CD * -y h^;Ub«li$-^»$-ti-T^RISp< -y >-i<7)?L 
J^4. 

<Z> 7l^X^>jEA(= J: , &mm* >y ^ j-coSB*^ 

[0 0 06 3 Lttfot. Mlt, ffiitfe3^JSttk 
EabWMffcHW*^, S8 ^ a p^^oJ^XB#t:iJV^ 
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[0007] 

^-/pb-v-wi. mi-timmtts-m&ffiz.. %m~? 

LT v i « . -r^r*>*> . *«ffl^>TO»^-A' b* i*— b 
«fcL"OV6. iOffH7-fyPA»i. 7*bW:*M8 

[0 0 08] ±fc, *JK8^«aaft^-/|/H^->>tfD« 

cr>Wi<rttiz%m#\m*'fr LT&mmzmm-t&TM 

■cv^s. iwta^y-^ b' s*-- b SOSiS**^ W"& 

t . •/ s/ a. srsajt-r * i t a . *&m<rm 
&-%mi,z£ixtf. jmmmz&vh&mmx>y>*.<vwM 

[0009] 

■rs. 

i . ffi&gm 
a. a* 

«&914JB«* ( J I S K-7142)*<1. 45- 

tt, *'jlfl/yfV'7^l'-> (PET) , b'JT-fe 
f-;Hr/UD— X (TAC) . #U7UW— itfUx— 
^U*— b (PC). #!i^/W!>. #!/ 
x— tn7T^ SflSRjtftfTSK, d« 
y b'x/bTVba— /K dfyxfi^y (pe). aKUrn 
hfi^y (PP). ^'Jt*_;^n5'f b' (pvc) . * 
y^f-i^y (ps) . r?y oxby/w-y^xy- 
xf-b->**£# (abs) . acy* 

b (PMMA ) , jK'JTS b\ rff'JT-fe^-A' (PO 



m) „ ^J7izi/yfi/7^i/-h (ppe) . *y 
yf-b-y^^^^i^-b (pbt) . xvyx.~i'y*r 
)V7 74Y (pps) . tf-yrs bM $b (pai ) . 

^'Jx-f/VTS K (PEI) . ^-yx-x/bx— 
irbV (PEEK) . ^y-fSb' (PI) s #Uf b5 
7;U>j-DXf-^>^c7)«-a®Sg7^;bA. 5^7^. 

v-ytfyx&cotfyxmtmziimiz&mi-zz t# 

tH. ^^CO+T't. *TOgy- /bb'v—b£P 
DP^LCDtCfflV^*^Wi. fCPET. PC. T 

[0010] ^^^>a*tfO^amii:«V%t(7)@^0-r'$> 
mil®* ( J I S C-6714) kUli8 

<0a*SrPDPtCfflV%S*^lCt4. PDP<OiI*7X 

z&mvx p d paatw^^sttfc^^^^xojR 

jWH*Uv&», -?-c0^S14^#«-ri.i:. 1-700.U 
mcoiEfflcOfccO. if i L<*i 1 0~2 0 0 u mcOffiffltfO 

[ooiii a^. awtfc. r^u*ra. nn-bjs 
[00 12] b. w&tt*m 

immz&vhwmss-'mtxs., mvuzi&Mnmmztt 

( i ) mim±mt5Xinmm 
BUti®±m&±vW]&mizmLx\i. mitfyxnzo 

otfco. zcnmmikwmizii. -tfyb-y^^b^x 
mmizmmm. ®&®tifri> l < J4ffl^*>-«i-t; ± 

[ 0 0 1 3 ] 2*:. Rltl»jt«S:^-ri»fl!JW^S 1 1 
mtt. (-r;bf-a-b) -TSCitT. ^®«0R»f* J Wx^ 

os»fR6±ji«i. s i o.izitm^fitiSMtiTmtm 

b . T i 0 2 . Z r 0 2 tg<7}«@$fcfM=mi tr^tC^* 



K4) 002-1 90692 ( P 2 0 0 2- 1 9 0 6 9 2 A) 



Silft. 

[0014] KltRgih^S^ l6]±§-*S^y>t{±. iSM 

mmmnmmmi.. 1. 4 5WT-efeft^k* s #ifcL 

\\ Zixh<r%mtt-tmfAk LXl±. mti£ L i F 
(JS*f^n=l. 4) . M g F 2 (n=l. 4) , 3N 
aF • Al F 3 (n=l . 4) , Al F 3 (n=l. 
4), Na 3 AlF 6 (n=l. 33). SiO z (n = 

i.45) w^wmnzm&fHku r? yjufttw 

Ifftik^TSft. 

[0015] 5— 3 0nmc7)^l>*^^5: 

fcV/Hi. >--f WTiVij V %ft<F>T)\si] V *y* 

4 ^y^smx-mr^ y **^». ^ mt/p* y 

LT#£ftfti^co^y;!r/7K Tvurj*^^** 
^^*riSSttM^«#^T^ja*^^ fc ft c 

yv-y^V^) tfffiv^iift. itL^eov-y^V/MiTk 

ft. mmmmi'VtYtwMmiz.mL. sBfct*** 
«wwfc:«aw-4#Wi*v*. MtE^y^v/wis i o 
2 h vx 0 . 5-50 m.m%ms.<^mm j ff^^h . 
^y*v";P4»^'>y*®m^«o«^{iac«. « 

cotefctfS?!^ tfyS/ndf^fcy^^ttLfc^cO 
&fc'£ffl^ft£fc* { T-#ft. 

[0016] «®trasjf lis JJBTj*^fc*m*«itf 

>*vfvyy. 77X7CVD. 'f^>7w-f^/ 
miz£ VWtZ^&Z k lz£ ->X%hZ\btfX-% ft . 

[0017] mmmmmiz&^xii. mvrm*i%< -rs 
t&itzBtmmn'U yy-mmzmm-tzfr. &v\® 
vfm*-#tifssm : f-&*4 yy-mmzmrtzzt 

tz£r>xftdii\ h&\AiZixL>*mm?&Zk\,z£~> 

x'tfo . nzmffimmomiftmii 1 . 55-2. 7 o<o& 

[0 0 18] ffiJBtfMftB^ftttnii* Saj=5:tcOT 



mm. ntv^uyymm. m.mmm. vrvivytv- 

5 y riv* v mm. y 9 5 y - mmim&wm. mm 
mm. */v*yywsmmzm^&zk&x't< . zti 
t-><wmz* izmizmtxmmi. mitmtfflmcoimt 
m. m&wm. m\. saewBBWtSDiftit*^ 
sft. 

[0019] &\ymmmztt&mffi%t?k lxh. m 
tn. mnmm<mm hn&zt #-t-# h , z n o 

(S»n=l. 9) . TiOj <n=2. 3~2. 
7)\ CeO, (n=l . 9 5) crMBtFt. i*. «m 

mjm&&tt5-zti.x&v>ttmzffi±-t&z ki>x-z 

h. Ty^yi^—y^tlfzSnOz ( n= 1 . 9 
5 ) I TO ( n = 1 . 9 5) *>W*>iX 

ft. •ecOflficOtl&^i: UT(4. A 1 2 0 3 (n = l . 6 
3) . La 2 0 3 (n=l. 95) . ZrOj (n = 2. 
0 5) , Y 2 0 3 (n=l. 87) ^i&^tf ft ^ t^T'^ 

-lOOnm, MISO^BH14*^« : iL<«±. 5-2 0 
nmt**>ftC:i:^*iitLv^ 

[0020] «JB»f**»asutft(=t^ ±ET3*^fc*r 

tt (^«<o^-{±±a<o3ts-^igi^i^ffifflt- ft) * 
[0021] ( 2 ) ftmm&mm 

©JR«f4) Srn-^n-^^y^EP^mc^ft^x-y 
M?-^^ y^j£^>. ^t^y^, 75 

Xvcvd, ^*y7i/-f^ y^fcJ:*«fflifefcJ: 
0®lS$*ft. ifi#^Sr©lRt- ft Wfc LTii. 

nmmki-xvuTfc&fo. 7?ui,T-ym&fr}\- 

uTititm. vyit-SMkmt-svii. wum yw^. 
wnm. zmt^yy. iHttyw, iwt^pa-^ 

k'cr>&mmmwm-tfmfhix& . 
[00 2 2] ( 3 ) &mm±m 
&nffi±mn. t/ws-^a. mmv&m. ito^ 
#ss-fkK^^*. xj*-y?mTm>xm<m-tzjj 

ft«WOA«MSItrtcr yf^E H-T LfcWfik'? 
^>7-<^.*-. 7. 7, 8. 8-fh7y7^/y7 

^ y t ^m-f *y*?^m*j+* y% wm^&s-w. ( h 
7— ) k nffix-x-* tzmm$$imftz ? < 9 — (t t> 
c^s-^yx^^/HSflg. r^y/uffiit, xiwhw 
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m<mmmt%&m&<7>ii& , s o %ia_b&*#* u 

[00233 (4);\-K3-fJI 
^t-^y (*?) T^ifl'-K --ku^x^w (*9) 

7?'ju-b, #yx— (*?) 79\)i'—h%w 

T7 'J ^ * ? U d 4 2 (1 JJLt£-/C*f£ 

s. 

[0 0 24 J ( 5 ) %fe3tlf 3EJ1 
PDP^LCDSriT-m. iSflLt<o»feS«iE-*-*fc» 

7 -f ;W^- J «git7 4 )V5-<mM Sr*S fceTCfc 0 . 

•im s $>m®iz£->xmi)Wf8.i$ti2>. zzx-m^tih 
[oo2 5] (6) wmm 

mmmn. mt-^m^ji* 20dyn/c mjarttw 

fW>fti)< 7v*»«0*7*/**m**ffi*t 

[0026] fflB&7 -ymtmt LTtt, 4FM»gEt38 

a&tt^, 7^*t3*w 4 y/mfofcrnxisy < y^ 

yV-K ^7-/ti/'j3->, #7 7f7^3Jfy^ 
7>, «*£>t£, TEFRON AF16 00 (fi*y 
ttfi Si»f^n=l. 30) , CYTOP (Jfi?8T 
(ft) *fc§g n=l. 34), 17FM (3ll/-3y 
(ft) ttSg n-1. 3 5K *T**-JN-7 2 1 
2 <B*djft=fi» (ft) fiH n=l. 40), LR2 
0 1 (BiS^IfSI (ft) #88 n = l. 38) 

*>&«*£>£ k#-C#&. 

[0 0 27] 2- (n-7/Wnf^) xf^ 

**7'Jl<'— K 2- (;*- 7/k*a-7-.X *-/!/*? 
<j-iv) xf^^^'ji/-b s 3- (y?-:?/M-u^7 
-^^M"?^) -2-t Kn^^-rntT;^^^!; 
u-K 2- (^-7;Wo-9-^f;kf'>;H 

/M^^'Jl/- K 3- (^--7;^o-8-^^t 
-2-tKoafy7DW^^UU-^<?)t 



-bFo^Tut^T^yU-K 2- (/N-7yP* 
ofy^) xf-/WT^yp— K 2- (y?-7/P-*u- 
9 -^f*fy;H X.^79 'J t— h^cO-t-7 
^'JU— K 3-A'-7^nf^-l , 2-xrff^ 
i^TAxKy, 3- (^-7/Wn-9-^f;Vfi'/l') 
- 1 . 2-x.^^yuJ-<ym^>^^^ K, x^ 

^r? y 1^- h^w&sfia^'ftMw-ir^ 7Sty7-> 
it <?>i4*a fc l < ttftmnate- LTtem-tt z t m 

[0 0 28] LfrL***^ £iifc«flE5ttfctttt*J.T 

vis**. *nfcw», wmzx^Ttemfctx-m 

fflUSt^ai StSt^-ftStaiii: LTJflnMi*T 
^'Jo'f/H, ^^^'Jo-f/^, 7?ya^f^-/ 

s^y-?-, *y=/v-, r^itcy it 

[00 29] C. M7^PA 
«S7 ■< /W*k LTti, &*0<OitBJi3:7 -f /PASr^ffl* 

i^-h (pet), h07-fef;nr;vn- ^ (TA 
o , sKyryi'-K ^ | jx-f/i', ^y*-^- 
b (pc) , ^ijxwy, *ryx— x/w^^y, -t 

^yxfi/y (pe) , KVTu^uy (pp) , 
t-zi/^n^-f F (PVC) s ^>jxfi/y (PS), 
r^'Ja^bU^-y^yxy-xfl/y*!^ (A 
BS), sKyp<^;^^^y^-h (PMMA) , #0 
73 h\ ^>J7-t?-yKPOM) , 3KU7a;— l^>"r 

h (PPE) , ^y7"f-i^yT-i>7^t— h 
(PBT) , j^y^x— uy-^juyr-i H (PPS) , 
PJ7S H-f S H ( P A I ) , ^yx-f/^S h' (P 
EI), ifJX-f'l'X-f/^by (PEEK) , ^ 

y-f 5 H (Pi), ^'Jfh77;^Dxfi^^o« 

«fflJIM7 <f /W* 5r«m*6 d fc AJ-C^ S . 
[ 0 0 3 0 ] D . S»S<J» (ffi^PUi) 

mmmm mmmm) tLTts, ^yx^r^yw- 
h , #y zfi-jur? y u— h , ?K y - 2 -x^i^v* ^ 
;p-t^ y u-b , i^y - 1 -ri-jvT? y u— h , *y 

-3-xhdr~>ratf^T^y^-h, ^'J*=^^^ 

^yu-K ^y-fh^T^/^^^y b, ^y 

-n-7'Dt;W^^yi/-h. <^y-3. 3, 5-h 

yp<^-;^^oA.dfv-;^^^y u— k ^yxf-;upc 

^^yix— h, ^y-2-— hn-2-^f-;U7*ntVU 
^ ^ i? 'J t— h , ^ y 7^ h *?i])Vi*=-)V* 9 9 Wis— 



[0031] 4*:. xv^VT-uy, 

i. 2-7*>'*x>\ ^u-fvy^y, ^'J/fy, # 

U - 2 -^f^- 1 , 3 - jKU - 2 - 1 

xv&k'O <^*) x>f. >-x?-V>\ 

/l^vJf ix/KJi-x/K b*x/vy?-/Vx— ■ f b'<0 
^»Jx-f;P«. *'Jb*x^T-t~f-K jtf'Jb'xypr 
nb**-b&k'c9;tf'Jx;*.-f7l^I. iW*7V*?V^ x 
f-;Hr;PQ-X. #y«fl:t:x/K jKU T9 V ax h 'J 

[00 32] 4*:.. t*X7 x y-;WASx^df>-ffilM^» 

b'^^xy-zuFSx^v^gg, -fh^bHa4f^7 

x^W?ylx^i/li, y*7>y?ax;t?df><SI 
fli. I'V^ySx^MUflt. ^UT;W3-;W- tftf 

$fl§. Bl^^ny y-ffcb'* 7x7 -to* k'eoxtf^ 
Soffit S-^tfS .1 k OfiT* & . ■Itl.^'OeiaitedkgKjB 
tT. 28L;Lii*M-£L-Ci>,fcv->U 2««iili:££g-£- 

[0033] fi»S>]^k^J k L-Tti. h U xf-1^ Vt- 

y^ifc^rsy®. istJc^/Hl is*-? w >-gf. is 
7iy^fh k<og!it7j<$L s y V 
x7-yK ^'JTSmil yyTyyrSK, x-f-;P 

im^^mmicommm^mzi^ 'mizmtx. mi 

[0 0 34] E . temmJ-yi'* 

*&mziswz>&mmx -y ^ a.\t. mmmzmm&<o& 

W8&*-tWrtz3L»/^hvy-rhZb{zi. r>j&fcZti&. 
Z<r>&mm<r)ftWb LT(±, #L x.y$-/K TA-S 

x<7a, tg. 7*5ft> fyrxj-y. ?ni, f- 
?^W&S:fcJ:T/*c0lHfcWS\ :i;fi£>&«<02«& 

V^#i*; 4*. «fld»±». ^{cjCtT*®?:^ «y 

^y^*^^vik*^. £1. t;P5x^a, x. y 
^/i^^tL<«:&Stt^*Uv->. 4£. f(0»§ 
lltHtfHtHWiK. 5~5 0jum. *?2L 
<<i8~4 0^m. «tO*f4L<{410~2 5m-Cj» 
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[0035] 4fc» *%HHfcfc(tS^Jg?S{i. «8?»4 
^t4JES$fCtJ;V^, JM*T-fc££k*<#4U%. 
&R*SjWE©*T#>ftlf , flnUKfr*i«4 biz£->X 

&wmtf&mz%*) „ *>-?®tt#isj±-t£<o-c. sus 

Z&bbhlz. ZhfrXm^&mtSX-yis^cogmi)**! 
[0036] #W3ifc:iJW-.& -/ S'aWV-y 

fg) 01/2^ini.^hBB«^m-|.?L0B«it^) 

/t-tz\±mnis\<r)H >mm-%X'b&zbtfnt l 

coj^ttfe J:t/^c7)#ISco?L*iMIiJWtciH?iJ§ixS - k 

II (*^3Sttfc«fctA'/4^{±«KM^-;Wh'tt^) *«H 

j.«03i^'tx{ilin*lc«t*jJtCTt. a»t-3fe^jiBf1x« 
fLcOjgfflco 7 -f y « fcfHaJtW" I), ilt', 3tOjSIST 

[ 0 0 3 7 ] 4*:. *5&mWffi&.i<'-)V Y is- V *T 
4 xyv-i icm^&Qr&kzii^ ±fi* •/ is 3.n?->* 
f < xtv ■< (DWmizitm-f &&&& irjtt: «y f - fc -r h 

*<D#4U>PHO3S{±7 0~9 7%. $^(3»4t<J4 
80-95%. #4L^7-0*SJi:l 0~5 0/zm. # 
4Lv^?LOi|i (7^>-«|c73tr.y^) {42 0 0-3 5 0ju 

[0 0 38] F . ^-y hs<)l-h®m 

*wn<r>wmLis-)\s Yis—vte #j>\umz%im-rh 

Rtli. «#tttcf£fu «*fcffai*«ffi4£k*»fe, 
by;Pbffifl§^fflv^ik*>*»4L 

4t<. XfUVS|!t'-^*l^{EVA) . SHx 
EVA. ^r/A^. W7\sfy&. PE. PP. P 
VC. ,-KU b*x;uy^-7-^ (PVB) , TMrJl— 

mmmcrm&w&mmzMFAb trmMztiz hoa&g 

oT7 -f /WAtt ( 0 . l;um-- 1mm) C^-fl>^t 
CJ;-5t7^ -yh^Jl-h t88W*^4 . 4 

[ 0 0 3 9 ] 2 . Sit^rS 



ft 
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mm±. m&zwm. l/^js?s^ -y ^ sjuv^orctt 
nmrnfoz-imiz^v+xr-tzztizx^x . &s 

[0040] ^HBcoSMfe^-^K^- btfO$gjt*ft 
fcLTJi, @l«(a) fc^-Tid^. *f\ #*0<O:fr 
J ->T , «* 1 1 ^=5r < £: t^rBK, JLiE^«^ 

%mmn-5-m 1 2 tiw* . i««Kft-¥-* 1 2 

j&I&tT t> <fc < , ^«OJtffi£*SSJl LX t> *£Ji* 
^oMffitr^tu-engJtTt J;v\ Sfla icom 

itUMBMIl 4 *»«■*. 36*1 lOtfHteMto&tt-* 

ji 1 2 . tiWrte&*aiB 1 4 tis»t*»jSte*jv^-cii, 

«tBte, l<0«WW*JI12£Kf^VMSfcS» 

mm 1 4 tRtrc t, i v>. &v vc, ±ie^^^j« 1 4 
f<ov^-«i*»<oanrfc*jv^T. attfift** 1 2±tc«i 

A 1 3(c«k->T, x-y J: Sflilj&tt-5-JI 1 
2<0fl:¥«Stofcl»<*£ fc S . 
[0 04 1 ] tfctc, ( b ) lZ7Kf£ 3 fc. ±MIX? 5 * 

U *<7)UiSxh 1 6<0«®£J&£-f / <£*>yi'.a./^ 
-V«§3iig&fc LTEPSySfutvX:? 1 7*MU 
1 7±*»i5>«^»^S-agSfrS. US>* h 1 
6<0ff$lil 0— 2 5xtm^*>"imrfe»5. ^ 

tmwimmii 8o-~i60mj mg.ffimT& s . <r 

Wtl, EPEJ^KS: SUB LT t> i V>. 
[0 0 42] &*v?, (c) 

•yi^^-ytf&JRSgl 5<O^Hfc:3K«Sfl. 
S. £«ott, (d) fcjSrtidfc. WiJf«UW»fc«Mb 

6tt¥x»y^y^pcox«y^y^#g&:.J: 9*5i&gBK 

( e ) izTfr? t. o =$mv- ymmmcr, t/y-x b& 

Z 4: K J: 0 . *f&Bfro®8t?£>--/W K5/-M 0 



[ 0 0 4 3 ] Srfc, *W»OTO»S/-^ H h £x 
-f .XT' W OIKBO F FB#tcWEB* i llV'>vl k ^pfiOS^Sr 

[0044] JJtlc. ±IBW «t 3 *= LTfWSS *ut2<sW!B 

s%^w±. ei (f) iztfctx^z. zwmm 

ft^Hi/- MO 19SEfc*>ISKc, S» 

^tv H3t^-r<tafc. >rcoaJi*3 1 ^xt>i/A 

«3 2T«»C:tf«ta^LT. MEmftX'&mz 1 Ofi 
dtfO^I*l$:MflE$-li:T*^«t Loo, |i|B§ 

[0045] i^T, ^ftPM^WSMis-il- H v- h 
tt, mMTSit$ii^^JS?I^'y^i$r*®LTV^c7) 
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